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: Cells do not reside atop nanoneedle substrates but instead sink down, as evidenced by needles (red) localising at the same z-height as actin (green) and the nucleus (blue). HUVECs and hMSCs were cultured on nanoneedle substrates for 6 hours prior to fixation and staining. Crosssections of the XZ plane taken from high-resolution z-stack confocal images demonstrate this effect clearly (indicated by yellow dotted lines). Of note, the strong actin bundling observed at the periphery of hMSCs appears to localise above the needles whereas the thin actin fibres are located lower in the z-plane, along the nN height. Green -phalloidin-488, blue -DAPI, red -nN. Scale bars = 10 µm (top images) and 5 µm (XZ reslices). Top images are max projections of confocal zstacks, reslice images were taken from a 5 pixel-wide line. : Cells maintain intact nuclei on nanoneedles following 6 hours of culture, as shown by colocalisation of heterogeneous ribonucleoprotein particle 1 with DAPI (hnRNP -red; DAPIcyan). If the nuclear integrity was compromised, then nuclear components would leak into the cytosol and the hnRNP signal would not localise exclusively with DAPI. Scale bars = 50 μm. Figure S5 : Cells cultured on nN substrates do not exhibit activated caspase, which indicates that the nanofeatures do not stimulate apoptosis. HUVECs and hMSCs were cultured in com plete media containing either DMSO (1:10,000) or staurosporine (1 μM in DMSO) for 6 hours prior to treatment with CellEvent caspase detection reagent. When treated with staurosporine on either substrate, HUVECs stained positive for active caspase. hMSCs, however, did not exhibit detectable levels of active caspase, but cell size was severely reduced when treated with staurosporine. DMSO treatment did not cause caspase activation in either cell type when cultured on nN substrates. These data indicate that the presence of nN does not activate caspase-mediated apoptosis for either cell type. Active caspase 3/7 -red; WGA -green. Scale bars = 50 μm. Figure S10: Differential accessibility of lamin A epitopes were investigated by a specific antibody, referred to as "lamin A/C-C". In a recent publication, the lamin A/C-C antibody was shown to be unable to access the lamin protein at sites of tension, most notable on the basal surface of the nucleus when the cell was elongated upon a flat, stiff substrate 1 . Here, using 3D SIM imaging, lamin B signal (yellow) is clearly observed around the edge of the nucleus and at the base of each nN feature (x-z projections), but lamin A/C-C (magenta) is prevalently observed at the tips of nN (green), which suggest that the lamin A at the nucleus-nN interface is relaxed. Scale bars = 2 µm. Lamin A/C-C (magenta); lamin B (yellow); nN (green). In order to further illustrate the lamin type-specific response along the nN height, the ratio, a value that provides insight for relative stiffness when interrogating the nuclear lamina 2 , was measured at the middle and at the top of the nN. For a given increase in A:B ratio at mid-height, a corresponding exponential rise in the A:B ratio at the nN top was observed according to the best -fit relationship: y=0.63e 0.63x . The lamin A:B ratio at the nN top reached as high as 7.95. 
